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Work carried out during the pgriod can be given under the following headhgs: 

Computation of Electronic Wave Functions of Different States of 
Diatomic Molecules 
Thamas-Fezmi Statist ical  Method for Atoms  and Molecules. 

(ContAnued work of the previous report. 1 

New Cdechnique:*for Diagonalization of Matrices . 
Electron Paramagnetic Resonance, 8ucleer Magnetic Resonance, 
Quadrupole Resorance Studies of Well-defined Systems and Imperfect 
Crystals . 
COXWWWEIa OF ELECTRONIC M4W R J t " S  OF DUTEW2JT SspAlCEs OF 
D U W C  m w  
BY ls- J. - renzo and E.. C. Sam 

In the prevlous report we g~ve the procedure for computing different 
states of diatcanic molecules. 
ground state functions of dlataanic molecules have been computed, very l i t t l e  
progress about the theoretical work of t he  ionlzed and excited states of 
diatcxnlc molecules has been so far reported from any other center. We have, 
therefore, carried the work on the ionized and excited states very carefully 
compring our data vith the available experimental data. 
several difficulties i n  our work involving convergence and self-conslstency 
of results. 
cultfes and we have now obtained reliable results. 
shortly the following papers for publication: 

1) 

We stated i n  our earlier reports that although 

We have faced 

We are bagpy t o  report t ha t  w e  have overcome a l l  these dlf f i -  

We intend t o  send 

Calculation of the Wave Functions, of ~onizeti States, Vertical 
Ionization Potential6 and Adiabatic Ionization Potentials of 

C a l c a t i o n  of the wisve ~ u n c t i ~ ~ ,  of Lower &cited states, 
Vertical kci ta t ion  Energies j(bnd Adiab8tic Excitation &ergies 
of CO, Be, O2 and NO Molecules. 

m, xp ,  o2 and NO Moiecules. 
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!lXiW%F- ~A! lTsT IcAE m D  FOR AIy3Ms AND MOLEULlB 
by R. C. sahni and Pram Josef Heinen 

I n  the previous report we gave a brief summry of the s ta t is t ical  method 
we also mentioned sane of the difficult ies that arise by including of atans. 

exchange forces in this method. 
it t o  molecules, we have review& the whole literature and have crit ically 
examined different approaches to  t h i s  problem. Most of the work on the 
statist imlmethod exists i n  German and French literature. There is no book 

Before tackling this problem and extending 
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avaiUble i n  the bg l i sh  literature dealing with the statistical method. 
Since this method w53-1 be very usef'ul in  a number of problems such as 
molecular structure and P l a s m  Physics, we are preping a rgvlev article 
which w i l l  form the basis of our further work on this  method. 

(3)  I?EN =ROVED l!EZ"IQUEY?OR IXA-OY OF MATRICES 
by C. D. I&Budd e 

Cpwo new classes of algorithms for finding the eigenvalues and eigen- 
vectors of real symmetric matrices are described. 
are essentially Jacobl-like Iterative procedures apl- Householder 
orWogonal similarity transformations and Jacob2 orthogonal similariw 
tiransfonnations t o  reduce a real spe t r i c  matrix t o  diagonal form. The 
convergence of the first class of a l g o r l ~  depends upon the fact that 
the algebraic value of one diagonal element is incrsascd a t  each step In  
the i terat ion and the convergence of the second class of algorithms de- 
pends upon the fact that  the absolute value of one off-dlagonal element is  

increased a t  each step in the iterstion. 
sible to canbine one algorithm f'rm each class together into a %Ixed" 

strategy for dlagonausCing a reel synnnetric matrix. 

'Phe algorltbms described 

%en it is shown how it is pos- 

P-HLC REW"CE, IRXZSAR MAQ?EtCIC mOIUBCE AM) 
QuAn%n2poLE: - m!ur!fI= QF -D- SYSTEM8 m 

I M P - c K p m  
by R. C. Sahn i 
During my discussions a t  the National Aeronautics and Space Adminis- 

tration BhaiversSty Conference in cbicago and nl;y visits to other National 
Aeromutics and Space Administretion Centers, I find there was much Interest 
In the above mentioned fields because of their application t o  mterials.  
since these fields are outgrowths of Qusntun (bmlstry, therefore, f have 

included them in our research program. n e s e  studies v l l l  be helpful to 
our general study of the molecular structure and v i l l  also indicate the 
importance of our basic work on atoms and diatomic moleculee to other fields. 

The group has utilized the foUowlng electronic computers for studyin@; 

various problems: 
1)  7090 SBM Electronic Mgital Chputer, Institute for Spce  Studies, 

2) 1620 IBM Electroaic Digital computer, Hew Yurk University, 

3) 1604 CDC Electronic Mgital Computer, New York University, 

475 Riverside Drive, New York, N.Y- 

University Heights, Nev York 53, m.Y. 

University Heights, New York 53, N.Ye 
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GE0t.P ACTXVTTXES 

1) Ibr. R. @, &hi and eo F ~ ~ D . z J Q s &  Beinen attended the Na-tiowl Artsorrautias 

and S s c e  AdudnlstratAon University Conference on the ScZenee and %xAnoZogy 

of Space &@oration fn ~ i c a g o ,  IUinois ,  November L - 3, 1962. 

Dr. R. 6,  Sahni visited t h e  Universities of Chicago and C?olmibu~, Ohio, fo r  
discussions on ??Xeeul,ar S$m&um, ;liLne 8 - 34, 1963. 

B r ,  Re Co Sahni was invLled 4x1 give a paper at %he American Society for 
Teseing and Ma-beeriahs Conf'erence 3 a  Atlantic Rty, New Jersey on June 

25, 1963 on the foUowiiig h p i c :  

2) 

3) 

"Cconparison of mectron Faramagne-tic Resonance Studies 
of Wen Defined Systems an& Irradiated Substances." 

4) Br. C. Do LaBud-de and other members of the group at tenad the Ma,.t,h@natical 

Sxie ty  &sting In Mew York on Nay 27, 1963 and had frui%ful. dLscussions 
with a number of scientists includfing k, A. s. &useholder., 

Dre @. B, LiaWldde was invi%ed t o  give a talk on his M&hod of Magonalizatior! 
of ktrices at the fiternations1 Business Machines Center, !Time and L i f e  

wrilding, Nev YO*, New York on June 19, 1963. 

5 )  
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3)  A Mew Algori-khm for IHagonaiiaring A Rea% Symmetric Vatsix 
by Dr, Co D. W3udde 
biaehapstics of ccrmputstion (in press) 

Tie following papers are being prepared for publlcation: 

Comparison of Mfferen6 Methods of Diagonalizing A :.t;rix 

Quantun Mechanical Study of k&ed States of Some D i a M c  Molecules 

Qumtum Mechanical Study of Lower Excited States of Same Diatm3.c 24olac~es 

Thonas-Fermi Statistical M e % h o d  of A t o m  and Molecules; (a review art&A.ej 

Two New Classes of Algorithms for Finding me EZgenvalues and Eigenvectors 
of R e a l  SymetzLc Matrices 

1) 
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3 )  

4) 

5 )  

by M, Do &%&my 

by Eugene DeLorenzo and R. C, Lcahni 

by Re Ca W m i  and Eugene I2ebrcnzo 

by R, C, Sam and FramJosef Hewen 

by C. I), LaBu?.de 


